Objectives. Colorectal cancer (CRC) screening is low among American Indians (AIs) . We describe the demographics, health status, prevalence of modifiable CRC risk factors, and use of CRC screening modalities in a Pacific Northwest AI tribe .
Cancer is the second leading cause of death among American Indian/Alaska Native (AI/AN) people; cardiovascular disease is the leading cause of death. 1 Overall, colorectal cancer (CRC) is the third most common cancer among AI/ANs behind prostate and lung cancer for men and breast and lung cancer for women. 2, 3 In the most recent "Annual Report to the Nation on the Status of Cancer," the incidence of CRC decreased among men and women in all racial/ethnic groups except AI/ANs. 4 Based on the Surveillance, Epidemiology, and End Results (SEER) program, the incidence of CRC is lower for AI/AN people than for those in other racial/ethnic groups. 5 However, regional diversity in CRC incidence and racial misclassification can bias these nationwide estimates. 3, 6, 7 One strategy to overcome these biases is to link Indian Health Service (IHS) records with state cancer registries. Using the linkage strategy, researchers in the Pacific Northwest have found that the incidence of CRC is greater, and "one-and five-year CRC-related survival is lower among Pacific Northwest AI/ANs than among non-Hispanic white (NHW) people" 7 (Unpublished thesis. Peterson PS. Colorectal cancer survival among American Indian and Alaska Native people in the Pacific Northwest. Oregon Health and Science University, 2011). Thus, investigations are needed to understand CRC screening patterns in this region, as well as barriers to screening that are unique to these tribal communities.
Self-reported history of CRC screening is lower among AI/ANs than among NHW people. 8 IHS Government Performance and Results Act (GPRA) data indicate improvement in CRC screening adherence among AI/ANs nationwide; however, these numbers are significantly lower than the Healthy People 2020 target of 70.5%. 9, 10 According to GPRA 2010 data, the percentage of CRC screening adherence among IHS tribal users in the Pacific Northwest aged $50 years was 38%. 10 CRC screening behaviors vary regionally and are influenced by a complex set of sociodemographic, health-care-access, and cultural factors. [11] [12] [13] Among Northern Plain and Southwest AIs, Perdue et al. found an inverse association between cultural identity measures and screening by endoscopy or colonoscopy, but no trend with fecal occult blood tests (FOBTs). 11 In a study conducted in Alaska and the Southwest, researchers demonstrated that age .60 years, state of residence, urban residence, higher education, family history of CRC, former smoking, multiple medical conditions, English language spoken at home, and higher income were factors associated with an increase in age-appropriate CRC screening. 12 In another study conducted among AIs in North Carolina, self-rated health status, nonsmoking, and physical activity were associated with CRC screening. 13 While progress has been made, disparities persist in CRC screening, incidence of CRC cases, and CRCrelated mortality in AI/ANs nationwide, including in the Pacific Northwest. [2] [3] [4] [5] [6] [7] [8] [9] [10] To date, no published research has addressed factors associated with CRC screening in Pacific Northwest tribes. The Cowlitz Tribal Behavioral Risk Factor Surveillance System (BRFSS) Project 2009-2010 provided a unique opportunity to investigate the health information of a tribe that has not been previously studied and to gain a better understanding of factors associated with cancer screening behaviors in this at-risk population.
MetHoDS

Setting
In 2009 and 2010, we surveyed members of the Pacific Northwest Cowlitz Tribe using a modified Centers for Disease Control and Prevention (CDC) BRFSS questionnaire. The Cowlitz Tribe is a non-reservation-based tribe that recently gained federal recognition and has approximately 3,000 members. The Cowlitz Tribe provides health care to AI/ANs through Direct Care Services, a type of health-care model offered through IHS. Seventy-eight percent of the tribe's population live in Washington State, 14% live in Oregon, and the remainder live across the country.
Data collection
Eligibility included being an enrolled member of the Cowlitz Tribe with a working telephone number and $18 years of age. Every telephone number in the roster provided was called (n51,450). A maximum of three calls and one telephone message were attempted. From the tribal roster, 551 (38%) telephone numbers were inaccurate or disconnected. Contact was made with 458 (51%) individuals with working telephone numbers. Once personal contact was made by phone, 440 (96%) individuals completed the survey. Ninetyone participants who did not live in Washington State were excluded from the study.
Telephone interviews were conducted by trained personnel following a pre-approved script. Interviews were 30-60 minutes long. Rights as a participant were reviewed before obtaining verbal consent. Participants received an information form and $5 compensation for their time at interview completion. Telephone interviews were randomly monitored for quality and adherence to the script. Paper surveys were reviewed by another team member during the months of active interviewing to address inconsistencies or missed questions. Responses were recorded on a paper copy of the survey that was later entered into a Microsoft ® Access database. Double data entry was performed, and discrepancies were reviewed and recorded.
Questionnaires
For the tribal questionnaire, we used 13 core sections from CDC's BRFSS form, which were identical to the Washington State BRFSS 2010 question modules. Four more modules were created by the tribal administration. Survey format and questions were approved by the Northwest Portland Area Indian Health Board and tribal administration. Overall, the tribal questionnaire consisted of 166 questions.
Independent variables
Demographic variables included age, sex, marital status, employment status, education level, and annual household income. Health status variables included self-reported health status, presence of a personal health-care provider, health check-up within the past two years, usual place of health care, and health insurance status. We identified five behavioral risk factors that are associated with CRC, including obesity, smoking, alcohol consumption, lack of physical activity, and consumption of red and processed meat. [14] [15] [16] [17] [18] All independent variables were tested in the multivariate regression model.
Outcome variable
Recent CRC screening was defined as either FOBT within the past year and/or sigmoidoscopy or colonoscopy within the past five years. For the FOBT, participants were asked, "A blood stool test is a test that you can use at home to determine whether the stool contains blood. How long has it been since your last blood stool test using a home kit?" For sigmoidoscopy/ colonoscopy examination, participants were asked, "Sigmoidoscopy and colonoscopy are exams in which a tube is inserted in the rectum to check the bowel for signs of cancer or other health problems. How long has it been since you had your last sigmoidoscopy or colonoscopy?" CRC screening questions in the Tribal BRFSS and the Washington State BRFSS were identical. No data points were missing from the Cowlitz Tribal BRFSS survey, and three individuals were excluded from analysis due to a history of colon cancer.
Data analysis
Descriptive analyses included individuals $18 years of age living in Washington State from the Cowlitz Tribe and NHW people $18 years of age from the Washing-ton State BRFSS 2010. The Washington State BRFSS is a complex survey that employs a disproportionate stratified random sampling method. 19 These stratification and weighting procedures were accounted for in the analysis of the Washington State BRFSS 2010 data. Thus, weighted proportions from the Washington State BRFSS were compared with the raw proportions from the Cowlitz Tribal BRFSS for demographic, health status, behavioral risk factor, and CRC screening variables. For our regression analysis, we used data from members aged $50 years who had complete records for all covariates. We assessed the significance of univariate ratios using simple logistic regression. Variables with p,0.25 were excluded; thus, 12 of the 15 independent variables were excluded. Two variables remained in the most parsimonious and final model. All quantitative analysis was conducted using Stata ® version 11.2. 20 Table 1 shows the total surveyed populations (Cowlitz n5349, NHW n516,768) and surveyed populations aged $50 years (Cowlitz n5229, NHW n512,321) living in Washington State. Compared with the NHW population, a significantly greater proportion of tribal members lived below the federal poverty level (FPL) in the overall population (12% Cowlitz vs. 7% NHW, p50.013) and in the population aged $50 years (10% Cowlitz vs. 4% NHW, p50.001). Only 5% of NHW people aged $18 years had less than a high school education compared with 12% of tribal members (p,0.001), and a significantly smaller proportion of tribal members (54%) compared with NHW people (72%) had additional years of higher education (p,0.001).
reSultS
Demographics
Health status
Descriptive statistics for self-reported health status, health-care utilization, and health-care access are shown in Table 2 . In the total population, a greater proportion of tribal members self-reported being in fair/poor health compared with their NHW counterparts (20% Cowlitz vs. 12% NHW, p,0.001). The trend was similar in the population aged $50 years, with 27% of Cowlitz Tribe members vs. 16% of NHW people reporting fair/poor health (p50.006). A greater proportion of tribal members vs. NHW people aged $50 years reported having no health insurance in Washington State (12% Cowlitz vs. 6% NHW, p50.004). The majority of all tribal members (66%) and tribal members aged $50 years (69%) received their health care at a private medical office. Source of care and specific insurance status statistics were not 
Behavioral risk factors
Descriptive statistics for behavioral risk factors associated with CRC are shown in Table 3 . The proportion of obese tribal members was significantly higher than the NHW population (38% Cowlitz vs. 21% NHW, p,0.001). When compared with the NHW population in Washington State, no differences were observed among tribal members for current cigarette smoking, heavy drinking, and physical activity.
CRC screening
The proportions of reported CRC screening among tribal members and the Washington State NHW population are illustrated in Table 4 . When compared with the NHW population in Washington State, a significantly greater proportion of tribal members had completed FOBT testing within the past year (20% Cowlitz vs. 13% NHW, p50.006). No significant differences were found in the proportions of those who had received sigmoidoscopy or colonoscopy screening or in the overall recent screening measure.
Factors associated with CRC screening
In the final multivariate regression model ( Demographic characteristics demonstrated that tribal members were generally poorer and had fewer years of formal education than NHW people. Compared with NHW people in Washington State, the proportion of tribal members with self-rated fair/poor health was significantly higher, and a significantly larger proportion of tribal members aged $50 years was without health insurance. Overall, the descriptive statistics for this previously unstudied population showed that the Cowlitz Tribe is distinctly different from the NHW population in Washington State. Increased risk of CRC has been associated with modifiable lifestyle factors such as obesity (body mass index [BMI] $30 kilograms per meter squared), inactivity, poor diet, and smoking. [14] [15] [16] [17] [18] 21 A significantly larger proportion of tribal members than NHW people reported obesity, a finding that is consistent with national obesity trends for the AI/AN population. 22 Factors that contribute to this difference are likely multifactorial and include socioeconomic factors, genetic predisposition, and cultural changes in food preparation and exercise routines. 23 Researchers have identified one genetic locus that may influence BMI among full-heritage Pima Indians, although no clear genetic link has yet been identified for other AI groups. 24 Overall, the high prevalence of obesity in the Cowlitz Tribe may put tribal members at increased risk for CRC. We found no disparity between tribal members and the NHW population in the percentage of individuals who had been recently screened for CRC, and a significantly larger proportion of tribal members vs. the NHW population had been screened with FOBT. These findings were unexpected given the lower rates of screening cited in other studies using self-reported data. [11] [12] [13] Also unexpected was the high percentage of recent CRC screening among tribal members despite lower sociodemographic and health status markers.
Biases
Several factors within the tribe and biases in the survey methods could have contributed to our findings. The Cowlitz Tribe participates in a local Colon Health Program coordinated by the South Puget Intertribal Planning Agency. 25 This project is federally funded by the National Colorectal Cancer Control Program, which was launched in 2009. With these funds, the tribe has hired a Colon Health Patient Navigator who recruits tribal members for CRC screening through the tribal clinic. Approximately 100 individuals have received screening through the program; however, the community events sponsored by the navigator likely have far-reaching effects. FOBT is the primary screening method used by this program, which could explain why a greater proportion of tribal members have had FOBTs. Patient navigators have been shown to increase CRC screening adherence in underserved populations. [26] [27] [28] [29] Unfortunately, we were not able to evaluate the impact of the patient navigator within this tribe, although the effects of this program are certainly positive and would encourage continued funding of this program.
Our ability to contact members via telephone may also have biased our results. About one-half of tribal adults were unreachable due to nonexistent contact information or disconnected/incorrect telephone numbers listed in the tribal roster. We were not able to speculate the direction of this bias. Perhaps those without contact information in the tribal registry are not in need of tribal resources, biasing in the direction of underreporting. On the other hand, those without telephones often have fewer resources and decreased access to health services, thus causing overreporting of screening adherence in our surveyed population. 30 In the regression model, barriers to recent screening included age 50-59 years and lack of an identified health-care provider. Older age and having a personal health-care provider have previously been associated with adherence to CRC screening. [31] [32] [33] [34] Younger people may have fewer health issues and lower perceived risk of cancer, thus, less need to see a health-care provider. We considered the effect of Medicare in a post hoc analysis of age categories (50-54, 55-59, 60-64, 65-69, and $70 years of age) to investigate a change in screening after 65 years of age. The screening percentage increased without statistical significance in each five-year category, making Medicare an unlikely confounder. With this information, the tribe may choose to target CRC screening awareness messages to those aged 50-59 years.
The association between an identified personal health-care provider and recent CRC screening is consistent with prior studies. 33, [35] [36] [37] In a survey of IHS and tribal providers, Haverkamp et al. found that healthcare providers did not always recommend screening at 50 years of age. 37 Thus, recommending screening starting at 50 years of age must be emphasized by all health-care providers. The tribe may also wish to initiate a campaign in which every member is encouraged to identify a personal health-care provider.
Limitations
This study was subject to several limitations. The BRFSS questionnaire does not differentiate between sigmoidoscopy and colonoscopy, or screening vs. diagnostic examinations. Thus, we were not able to evaluate adherence to CRC screening according to national guidelines, and we had to limit our outcome variable to recent CRC screening. Current guidelines recommend sigmoidoscopy every five years and colonoscopy every 10 years. 38, 39 Due to the constraints of the BRFSS questionnaire format, recent screening was defined as FOBT within the past year and/or sigmoidoscopy/colonoscopy within the past five years, which may have led to an underestimation of true adherence to screening. Additionally, this study was specific to Cowlitz people living in Washington State and may not be generalizable to AI/ANs across this region. Forty-three federally designated tribes reside in this area and represent a large diversity of tribal communities. Although the Cowlitz Tribe has only recently been federally recognized, it shares much of the same history as its neighboring tribes and has struggled to support the health needs of its people. From our demographic statistics, we found that Cowlitz tribal members are different from their NHW counterparts and represent a population that is not captured by statewide BRFSS, IHS, or SEER surveillance methods due to racial misclassification and use of non-IHS clinics. Since 1989, more than 10 area tribes have implemented their own internal BRFSS projects. As more tribes participate in these kinds of projects, it would be of interest to merge these data to gain a better overall understanding of the region's AI/AN population and its health needs.
concluSionS
The Cowlitz Tribal BRFSS Project 2009-2010 was the tribe's first effort to collect general health information about its people. The Cowlitz Tribe represents a population that is unique from NHW people in Washington State, although we found no disparity in recent CRC screening. Such findings may be attributed to the tribe's Colon Health Program and dedicated Health and Human Services staff. Programs to improve screening should be targeted toward those aged 50-59 years and those who have few encounters with the healthcare system. Further studies are needed to evaluate the impact of the Colon Health Program and Patient Navigators so that funding for these kinds of programs may be continued and adopted by other tribes. Ultimately, investment in such programs will help reduce late-stage cancer diagnosis and CRC-related mortality in the Pacific Northwest AI/AN population.
The study was supported by the Northwest Portland Area Indian Health Board (NPAIHB) and Oregon Health and Science University (OHSU). The protocol was approved by Institutional Review Boards at NPAIHB and OHSU as well as by tribal leadership. Researchers were committed to following the principles of community-based participatory research and involved the Cowlitz Tribe Health and Human Services department at each step of the project. A community advisory board was developed to evaluate the results and provide feedback for this article.
reFerenceS
